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Abstract. Soccer players are allowed to use their heads to direct the ball to the 
teammates during the game. Studies have shown that purposeful heading of the 
ball in soccer might cause long-term traumatic brain injury. In order to analyze 
the impact of soccer heading on the brain in the laboratory, a device that can 
launch the ball at constant speed is required. This project aims to develop a de-
vice, which can launch the ball towards a target such as an instrumented dummy 
headform at desired speeds. Two counter-rotating wheels that are rotated by two 
AC motors were used as the launching mechanism. The use of AC motors is 
economical, but their speeds cannot be easily controlled. Thus, a release mecha-
nism that automates the switching of the motor as well as feeding the ball was 
developed. Testing shows that the device is capable of launching the ball up to a 
maximum speed of 18 m/s. This corresponds to the reported maximum heading 
speed in soccer. The use of the release mechanism allows the ball speed to be 
varied. A soccer ball launching device was successfully developed. The device 
is not only economical, but also capable of launching the ball at desired speeds. 
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1 Introduction 
Soccer is the most popular sport in the world with an active involvement of more than 
265 million people worldwide. The uniqueness of this game is that it permits the pur-
poseful use of the head in directing the ball to the teammates or even scoring goals. 
This manoeuvre is termed ‘heading’. A soccer player could be subjected to six to seven 
occasions of heading in a game [1] with an estimation of approximately 800 headings 
a year [2]. This purposeful use of the head in soccer has raised concerns as to whether 
it could lead to brain trauma injury. 
Many studies have linked purposeful heading in soccer to brain trauma injury, sim-
ilar to that found in mild traumatic brain injury (mTBI). Both amateur and professional 
soccer players were evaluated in the past decades. This was done through a series of 
